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METHOD AND APPAR»4 $ PC Sd>>B .REVERSE LINK 
?UP. I \\ \ i H f \ s rt • s iND 

i sDAMEN y C 'D* CHA,NNQ H Vu DECISION IMPROVEMENT 

5 

BACKGRQTMD OF THE INVENTION 

if! I 

10 1(^5%' ebtf sorul I virdess commttoiceiio? 

«yttetn$> and more particularly, to such a system < .maximizing the useful data 

vt , \ j t > n i 

IS Rslausd Ait 

d «v,ndnw> i j ! < 1 s < 

j> iW) fv v i i rt a >! a - ! < < s ^ <e m* < m 

30 uok , ,o E <> , h mE rt j ; ^ f\'\ 

95B \ > ( < Stadon-Baxe Station Compatibility Standard , Data-mode 
i \ ^ ! t > i < <a ' i V ! < ! 

to achieve a paektadata tixastmssion havidwidih of an to 1 15 ' > < < v,< \i 

25 s t dk ga fm dam< l 

id iKN. o\, > w \ i ! * 

\ ^ v i ^ > 1 X i j i^l 

traiM s es > I I i I le t q i 

*n meodx 1 u \ ' H , a s \ a illmte > 1 « 
30 a a n uaeo « ». ' < t , , o k ; 
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s mit&d on the FCC I <- i1 < ! 

-a < i,; di s ; u 1 \\ .i\ f IvAiIsUh: a .ds-su 

f * f < ! > i > s\ > -aid o* 

rkhuV 5 v m .U o' 'a > v n< »■ s is mh-'dne 

.5 i>m s s ) x h ' ■ < v d v ! - J > <. 1 .aa: i oii i 

corruption of such transmitted rale information would adversely affect the entire 

i U t St s a i - < , f ! ' , ^ < ! i H 

receiver -it detenTdne from each received data feme -\M nl the aid of 

{'id > ' 1 ^ » ! <- ( I ^ 1M v ! to 

10 V ' < t > ' K 1 N 

methods of determining daia dame f s for voice only traffic, ! w t ^ < 
uch methods are insu t i ms unsuita et date 

traffic, 

The^c U te e eh in a \at ihl ate c»i 
1 5 .aaxiaartely deterohne a uaasnidted data rate for packet data traffic at a receiver 
vuthou( "nbidtht t , i r t 1 ^ a n d t <ti - 

w the above -described cotomunieatkm system, the mobile station sends 

t 'v v < 1 1 1 I H il 

1 i 11 1 j ) 1 

20 nI nct< JU a hh i i 

> \ ! , i 1 ( II 

rdahvdy o mechanism ! thus wastes valuable > < d sihfe 

v - t . o y , , ,i i < } Jt < i 

^ a \ ' v < h uiil 

25 k i a > J * \; ;nede xvhth a 

SC( Id is assign 1 to the n ode statio rh£ DTX mod is the moMU 

staiH>niestopoaiisrn;'Lr^>„a: j , m i raYadrfek Tbs 

in tck m - e P \ -I so it \ ) i * s i k< is \ 

mobile station o esume tram s ig as soon s data ra&s av£ tblc, tin 

30 avoiding delays associated with assigning and d* j s the SCCH. 
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i i s \i^u> raonas typh , < wt include DTX "oa/off mhat \ ) i 

si t ui ■> v. < > s < n \ \ v c 

receiver of the assigned SCCH receives no explicit uschcamt regarding the black- 
qui } »*1 rlv tacai ; <ntmu uah u* ■ , e,a » ami vlwxios & SCCII as 
3 loi s ( v >i i i thm i k <xn < . "tb 

! > 1 > ttv ) ! * ' v. v 0* ^ U \ 

; < i i i < it a rtu i * t 1 1 nam to 

i U f ? > 1 * i \ v \ » V H! 

If) i V ^ ! I X * I X , Iv. !V 

5 * ! d < ! i | k 0 f a ! * i, 

data tmtwi at the receiver. Additional observable i such as a Yarnsxnoto 
measure a symbol em> ? \ dto birthe 

mrpmvc* ,t >v - RC ; 'hoi am \ nil ' 5 , U>" thai 

15 i < ^ k f uoo w v^' he bhvho'* rxta>d cm oonse 

corrupting a received data frame, will cause a?? erroneous match of the 12 bit 

S Rt , ' 1 1 v ( * , < " \ ^ - v H d t 50 O! 

"random dame" conospondmg to the erroneous €RC matcm erroneously labels 
a a > i, i m i < ' 

.20 \ x v s i i. »e - <. i * « > > » 

<. > > p 1 Vs. > V ! X V ' ^ i' i> ' *.< \0 ! Oh dji'J 

-M-u, ^ et h „m vnd snti R . O a \f >\R1 P>kn > One 
> h i * < ^ a > a < ! < • i " ! 

RJ » j i 1 v m \- p , i , ! i « it 

25 o v v v , ! i ' e 1 > 1 

above) u> (and from) the RLP. The R.LP at the mceivsr ira&ks RLF frame 
^ u>,> n r hu <; embedded J r * i s e 

traran issio md cont d! 

Dun > a, hi >-h * - vXi b>t jV^st^ t! 

30 oatnes as valid data fran-as to the RLP canaas the R 1 to inruato error connoi 
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1 1 i reset avid i > i ' itself if die recei ved sequence » > a" a supposedly 

embedded in the random dame, is outside of a predeiemuned sequence- number 
window (for example, 355} away from an expected sequence number. 
S dp ( . Li uk a reU iusma-m>> a? la raa 
t Cut 1 5 i , a i , \> ,v 

< 1 it i ' u > v <t N 1 

TO UUS 'KU f l ^ J U U 
10 : t t 

retenern oms ir ot >Oe 'Uimi \n ce ! * <.csu ;na >^ uel 
RIP oooj > > , ' < 

etneieucy over * < ^ > * ques, 

15 SUMMARY OF THE INVENTION 

The present invention provides & method x apparatus lor maximizing 
throughput of a data cud in a voteless > t > s i system in which date is 
i >aMi\, 1 s ! s < < 1 > * I ! 

20 \ fa i v < , i a » a ! v ^ In 

n ^ i v i v t - I ' x < ; < < j i , 

i > a d k! 1 1 x U x , ) 

tv\ em nca < >V ! > A 

v> ireiess receiver, such as a base station, receives the muhi s led c hannels, 
25 The a h eiess receiver deruoduka.es and decodes; data frames associated with each 
of the multiple assigned channels. The wireless .receiver determines a likely 
iitiui Jj , i .a ods d t. Same IK ? mlea- 

^» i < ^! k ! "< . i ^ ' x i.a.pif ^\>uiOt Si ' v a, 
to a 1 t me i - on prnioca? slsr.d uu: - xao nu r.h\ 

30 combination of dan* rales, I'he maximum m < > * a < u of data rates 
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Decoded data i rames are hoani dated and erased when < likely data irsine rates 
i < i ! < po !{ > > I > < > . ,d . U - 



5 i \ Uvi',.1 



f \ |KN • ) ' t 

. ! > 1 ! T * i t \ < 5 < 

\d' \ ' - ! i 1 • ^ a * f a i ec-a- 

i so v> cvoi i ^ v< » a < d o * a f m K d> a 

rate I i ! rate 

!en;nnenn5 ■■> >■ * 4 1 > ■• i - 

\ i | 1 i • ) i i ' ' d 

data I declared valid ! the wirelt ivx t < < - 

! , 1 ! s ' < 1 0. ! ' > , I ! < > SVCS 

the accuracies of rate detexennadea and data validation ai the receiver, arsdresuks 
in mi ocreas* m & imi amel bat es $ 

techniques. 

In .a aoniraaaieadon evoaau d-aladiag fundamental and sappkonental 
, Knovh t t a * >^ C * < 1 1 'anv 

accuracies of 5 aie du. ' ' ; > i ! a i * > < f awe! 

using supplemental channel srgaas qieahv areasuaaeems, 

. *j; * \ n * a ,h i,i i .vis 

c d an on; or n h 1%, 

apparent from the following, more particular description of the exemplary 
e, b < a *n t, > 1 ae < a \ 

HC Us Ji i Jus am e » 
< o i s ah > m i 
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FIG. 1 A is im illustration or un < o * \ r s-rmt n urra digram ot 

I on i to 1 j$i * « < s u. i oi * 

SCCH.. 

I ,« s ! < ! dj * \ , > »t ^ ^ <. 0 

5 * ' S > > i U V ^ v V 

1 C S - f , i ! t, i 5 ^ 

a maxknum likelihood combination of rates used for vaddadngxlecoded .frames at 
a receiver of FIG. !, 

1 - » S « v < > > ' « 

10 - o ( mi di'H [' . u i » n ^ ^ ut Hi Ikhki fo 

95B vers ins o 1 < neeix 

FIG. 5 is an e ! ' e of three exemplary timing diagrams O 'm and 
(c) misspending respectively > an F€X;E and nvo assigned SOOPfo atid used 

d "x' O. i,0O-\ ! ' 

I f Th. ( h ! ! ' 

pu^jisr >. < > x - >\n:ed 

ffira/\IIld>DESCK0 y riONC)F're rafo ED EMBODIMENTS 

20 HO. • >s«'K-Ai . » > < e > 

K ^ \ 1 ! , ' < S !' v J? J 

ra ,>i > v v 4 . , i r < > < > 

CiM ^ < ' v i j > s of 

e ,v v > v 1 - v s n v. s - £ o , < D v 

25 ^ k «u< > t < < cn Hie 

n ire s jfo ms using ot < u 

. i s 1 \i j MMA v > tekides a 

re I ■> f nsn rU< dawsrek « «s fo< h of which ' a 

" !v\t ■> . v> v c en f .no » 0 s * j ( 

3D * j 1 n , i r HOt > ce > 120 \vhen rseei EI s s - < nob 
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sus known i imi so siii < n f il oniticr 1 1.0 

t > M l ^ , is,! i < i 

tMi" 5n if v> i < its! > ! N \ ^ to s.'-\\\ o < 

one ess ?t ! M \i > i v . i < i , > < . v ' i p\s 

5 M i i i 0 <■ >V V 0 i 

IS-95B rh« exemplar) CDMA sj em operating in accordance with IS-95B 
!< i xm ! 'The 

x [ » > ' < t ! > < ^ s v s v , < J !,s 

I , > U illK If.) > 

10 < ' * i i x I , t O J 

2000). 

Exemplary transmitter 1 10 inckdes a controller i 30 for i i" > the 
operation of transmitter 110 and for exchanging coronninicatioo. signaling 
information with receiver .320 to .assign and de-assign co.mmun.ica.tior> charmels 

IS uUHf v > ■ U 

transmit channel processor 132 for performing transmit channel- processing for 
o <. o \ sou s< urn , > .o , t < s > J M 

1 0 ss " ' * < > < ! 

HO. Data 1.36 c >e synehu s< > « s is known h 

20 *i« ' ;o 3n 1 "S- <S • ' ' v ' ( 1 < ? ! % K Mi* 

ti i'i > i ^ 1 ! > ' >i < > ^ the 

\ S 1 1 V I !! ^ > t > I < 

> <. < \ v lOiroo i ' oi s\f s> ?8 or >, 

, f eo s , or ■> svOte * i « - < $ , for 

35 ! , ^ vo iv 

' ! ^ s V v J! , > t 1 „ I 

V 1 N \ ! * J I 1 ) 1 £ H 

! u ^ ! < o a ' n .L ti i f «n ' 4 * 
Si s „ » tvK !t» l it Jccv , s v- 1 Oi * t 

30 aL>Hl*D) " l t * lut o[, i „ W 00,0 c 
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vith the HSPD1 T058. The IS-93B j ; , * &U40 

> > <. < o i h i, ! d v , ! " t < ! V.s to 

, i i i I a I a t ^ in \ V \ S,\,S The 

I ( ! ! < ! i s v , ! - x 

5k.su ! ; ' ' ! s k » 

rate, tnd an eighth tm:. The PCCRcan carry data 136 from data source 134 d 

i ' < i i 1 < f i v < . 5 \ ! K M 

h(\:H kh i ed t i is re be i \rnuted and ai ;2 ro rate dun >1 

i\ v » « t v ' ^ > V « ,N * N 

10 „ i ; t ' < > v v ! ^ * ^ n s«\ 

transeahdag ai dua FCCH ddi rata. The- present fr vendors takes advantage of this 
t\ >Hf t ri ,t , ^ t , K x u » i ^ ,s k, -,v<, <. ne \ »* 
frame rales and vandatmg received data frames, as will be farther described 
below, 

ISi in aecoKkmee with is 95.8 the ab > I > 1 «t.o two 

i i'^'u s > > t< s aK\ uj \ v ks n,hdes 

: )h \ ;n a a. 

1) FQ , ! ^ ml h 

12110 bps 

20 2) MMhao <\ i*» T s une RS i SC CI P ,1 ne > ,m u> n P > 

o T < < hid , v ! > o • 

1) FCXT! H 4,000 h \ ?s,3hi ( d I > x s and 
3) v « ' i ' > < > < l> , v, j 

the present mveateaa ?s applicable to <. e t » k ^ sysierns having ; greaser or 
25 < < e 

s i ojci I evaives 3 30 ej.da > > • < i S 

1 i k ei a* a x adnata 

t 10a> < ><<id , jn tfaf&*i chat t <. m ee* 

cm ipei s s ^3 <: i i * > * ! t re.t^ a^ 

30 on ui a * ^ v s > ! <. \a ^ p -\»t 
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dot a <o at i aawwkik l\> dcfc^te * \ t " t ! te<ite 

160. te the exemphry .Ad*n.. : reeener 120 and Trimmer HO both 
, »T * ? < n v. i kte * <. { < 

.can include one or mors cootxoBers, and can encompass one or more pr ocean ng 
5 > 1 < e - \ i i 152. 

i ! i, .< > o A B 

BSPD f u i. ere dAotrAveA depicted in \ < . \ An exeiap-ltry t aoMrte 

n < > t * > > t 5 ! > < i > a v. 

>t * v >* . < iS ^ SCCH n are depicted so HO. I A . Timing diagr«io, (a) 
10 * * i \ >ii ' i I i < < t o 

^ pAteu > H 0 o OO Uev 

the full, quarter, hafte eighth, and full rates doting consecutive portions 1.72, 174, 
176, 178 and ISO of the tuning diagram. A time interval 1S2- represents the 

IS dl!M t i . 

Referring to bouag diagram (b), transmitter i Kfeoncurrendy ci\ " on 
SCCH S s u the SAAB did rate dm .ng porn- « I >0 u>d \92 re rods 
eono loo. xvitir portions J 72 arte 180 of tuning diagram s ? accordance wild 

IN >'*T t >J UO s I M udDtT isO 'Nu!M i lS UOlli^hs 

20 U ) u! i i ! ««) i > p < i A ei i- > no 

X A ^ ^ 5 s \ < , \, 

d! 5 I t * ; * ' - A ^ „< x < ^ X < \ s! 

do ooderstood the FCCH domes can bo temamdted at die PCCB Ad rate oAbe 
die SCCH S 'v. 
25 t v> Ax \ ; i > * 4 

(HO'iUv i'>,od \ '! ^ i < <. i 

ut 'twhl "A h f 1 > * ? 

eV'- ^ .id - 1 i it. n t, * ! * 

- s 1 t . m s > o,o .co.no d ■> hcrem .o + , cn > and pec-vonce Ok o nee o a 

30 C%Au ' d, ' O :OlCs00M |o > o ^ A> Qx di^K.i 
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> u ao . a \ ' < < - a , e ^ ' 

<!\ S? i ka i 1m sai ' $ „s \v ! i \ t < 

5 1 < ' i < \v C OW 0 v V <i v ^ t 

! 1 1 a ; > | o t v m o cvum ! v 

it i > < t< , V 1 

! ! ; * * < > > , , vv k 1 

o < 0 t " s xv, s ho 

10 > ! - ) v ^ ^ v - s • , ! v i v ! lithe 

eAeinplsryemhodioierii, ieaok.aaaa 2 ,12 as a black anerkacaac which is kaown hi 
ihe art. 

iMerieaver 212 provides a reordered data fraree to a modulator 214 for 
.modulating the data frame for transmission. la Ok exeorpiary v * > 
15 ! - I (. * k s * ! i i > t > * 

{ i > onveris aad 

"i s 1 f < < j 4 i .218. 

s V > k a v 216 transmit? i dances to receiver 120 . t hi chancel 

140. 

20 k u>o' v v ^ i a < i , \ u 

u < M v n , 1 > i < 1 s . f Ui<! 

pcaccsaors 1 5:2a - i 52 ;j! Each of receive channel processors \ ~ ' • S2„ as assigned 
by eeciver eontro " : > v * recti < a f * dog oa a 
a - v U v t u i ! j i S v v t d « 

25 >' - FS ! v c . s * v ' ' t ..-cv^^ h2 bo, < «< vi 
o lie I L'Lll " * ^ vK'O v v- ' v u i-\ o a s 
SO H N 'i-ii -o on la a >\ , <: i a ) u . s" y ar aav ore CO ok; 
eceived cbarau s F-S B caa be perfumed i cob sroceaaars 

*Vr iavv' of the ah s u;c , atftc chanacK 



wo (Wwm'm 



per .a 



rov dcvnxd P ' ^ > uOh> j 

l i , I ,0, < , ' ^ ^ ! s !0S I v. 

5 X * U If si ' 5 % ' ! K vv , 

the t \ ^ > < i ! s > ! i > if Irs 

f I ilii'V I !^ s. % v 1 - l v t 

< . > U |t < 1 <X 1 ! ! , v 

< ! < < ' K i V * . O v ! , \ 

10 ! < < S < '1 . » - ts ^ 

known in the art. 

De-inieifc&yef 228 provides a o e< ,> . , data frame to a decoder 230 for 
) t ' c<-, fo u u 

assigned, to the FCCH, decoder 230 is preferably a modi -rate Viterbi decoder 
15 ! < i ! H | ii rate 

a j i i * 5 k i o Uis Ml lr ihe 

cose where receive , ;\ , , processor .1:32; is nrssa.gried to re SCO! 0 8 decoder 
^ k'u 1 m s • ode i -i i ^ 0 s - e ) - o o ;> f 

St. \ H fuO ii! K v l < K f > ! > CO *<> > iif? U 

20 i i ' ! * v is < e I - 

cot included In each transmuted date frame. Oc c receiver 120 deierndnes 
the s o rale for each received date irteoe- to accuratel y decode and validate 
the tUia tcrrev. 

lite decoding and CRC checking processes for a received FCCB frame 
25 * °i \ s \ >, , , . > > , ! ! xh s i . 1 v 

i the received FCCH frame for each of the four possible » hod rates < < n 

xiCk" do, , v ^ s o> \ o, , 

dv.v 0 tei nv (2 i[ tete i > i l Vc\ \< v ki ? rte 
oi v u i t;-c5tequ:oc t k check Jc»e.*U.t s he tx i KC 

30 ee- foi tti * m. e o , teef >r "*32 
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u * i * N ( i ! ^ \ 1 ' i 

Uv ^ i * *• 1 V \ 

■ dreri i ns Mice* \ - t < oa<\\) ^ ! v . \ \ck\ v x ' 

! L^s* I 4 v V V - ! c \ 

.5 < C ' K I Of ! i M 

« x hen s , to i i^i a '! i \\< v ' k ^ > i v 

CRC check bite passed, while a femary vahsoof » cars indicate that the CRC has 
failed 

t i ^ * < > i ' (. - V < v 

10 R « v x * dbsajlvCCiRd < er s decoded iYnmc 

1m - and 1 > u ''H irnvo 

9 BR del t •> , d > < < nmpare 

iivnfo h . * i ! v 1 " f 

count of the nnmher of discrepancies between the re-encoded syrnbo! data and the 

15 a. i - « * i j « * ! < , 

SfiRu SERj, SfcR;, and SCIC 

\ » k ! i k ' 230 provides s i * $ > to a Yamaraoto check 
detector 236 for providing a confidence rneibc based on the difference between 
the selected pad? through a trehis and the next closest path through the trains. The 

20 $ v.' s tvCUeoo m <n o C sendee U 

example, m U h Pee bos 5 ?bCY4 and 5> bh "e V\ hdc ihr CRC check is 
dependent on the bits i each of the four decodad bairns, the * o check \* 

vktx >. ! x , e.o, \p <,\ s, c v j o * i j * j < 

similar to detectors 232 and 234, provides four Yamarnoio values for each of the 

25 «ui« n^).'^ ,s -s ^ v \ , » ' ^« s ' 23o t< 
s 'u ^ \ <■ o h ■> i i the 

hanlo. ^tjo or sotoo re pnxuosrN or decoder ?30 

\ e n\o t i 1 i ae * > ( I \int 

F e x \ v n f akesft\>mre^3ecltvedcfc en f ;s 332,2^ aad iCoto 

30 v e of o. ; in\ focrao o o * o t . q, ,! ts t , a k. s,y , . \ 
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Pat hark v \ ' c'iX .nJ i j ^ ^ I s. i < i ! i. 

hi i v. u> < ' f i I, i i i * l \< 1 { -n 
quaU} >tk * t 1 i s s s v t, o 

ia s tnc a yu v s < O 
5 the exemplary . ha'i v the control processor selects a rate corresponding to a 
■:dC\l< > ! i cs qSEI 1 

?' \ } I > > i <. s a v \ I * K ; C C 

'O * ! >C{i !> O v > ^ < . \ \ \ \ ^ \ ! <k 

^>t! <^ ! t •> * ' * i\N 

10 i \ < \ 5 « < ' , < ' » * ^ > v. 

as t< h. ae ca^i tlx mroi proccssot 

I tie > I v\<» ex- « 1 > < » -Ac.M'.i 

SCC11 h if am sum lar to those processes described above for a mcei vedFGCH 
frame as n-amv dmenbeu. m Ose esse wk < a s « mcaseon ^mstvl! 

.15 =1 > i < ' \ > ] ( 

0 ! < I ! 

t ! X i , s t V t < I J v v ■> ^ 5 * t 

O > > 1 > ! . v N \ 

associated data frame qualoy metrics (for instance, the CH.C Shk and Yamamoto 
20 •> m - , x u \v ' t < < ** r o N . * 

i ! > i 1 . v 1 u 1 < * i ; * 

process multiple receive channels bs a ^ the receive channel processors 
respectively movrde data frame quality metrics signals 240 r 2d0 u and decoded 
N x v > i a i < , x > 

25 

Mgh-Levd Method 

Roe ^ -> i i v\ J- > i 

m iK^V d smmdu m > a < y ^U! j^ki ' << 

30 u ? e y si dat me s t C ! 1 and SOU h am The 
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i - * a > \ > h a » m * ! 

! vv tv * \s r ^ 1 1 > i 

IK> 3 x uktstmeon i v e 1 ! C v.1 ixil'od 300 of 
do cm v : ! * a\ v dak 

S decoded frames at receiver 1 20, according to ihe present m Method 300 

advantageously rniproves the likelihood of providing only valid received frames 
to m i'\ o s. ^ r j o v i ' stages soars as ore RLP processing layer , , ia sync 
160. I doing so, method 300 reduces RLP error processing arid , ) \ s v a> 

i - < i * > > x n S A - * < 

10 { . < « > k o< 

< ! 1 it ! x « -> i x data 

> i i t > s x s i 1 aa ecm\o? 

1 v , o ' j > > i m , ' ^ , 

d ! < v v { i nlw 
i o wdla Fh 

At a next stag 320, a rate for each at the received <d iu! keg. \ a oaky 

determined independent of the other received channels. Each determined or' 

v\ < t 1 , - K KO 0 d 1 i 

cage e« n 0 <. , t ^ogs..m . ae *m ^ > t d ? so das 

20 ^ \.g i \ > i f> s . » v s > 0 s m * > 

^ (. V nh > i ^ k «i s Hi - » it a i 1 s ! h v t» j 
for die decoded SCCR frame. When hie a keiy rate as equal to the SCCH full rate, 
the associated SCCH decoded dame a: assumed valid. On the other hand, when 
U '0 in it i i , a laa,",in 

25 .is assumed invalid, 

m eu ovp jp ma ! i f i i 

ha#edonCKv\VoN > C t Q,C iiKi SPJC ah-aeka: SPR„.SfVR ;»u 
st 8 «\> v , v K \C r ne^ b ^ o \ Sjk\ " 1 « a m H f 1 C! 

rate is determined to be the uac of ha four possible rates corresponding to the one 
30 of me four decoded foeaes havom a ;\ . CRC and a favorable SER value. 
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I i I S0C1 V ! ] < I S V ( 

vahcl 

a n«vf j 1 
u. 1 ' e eh M mun i lib* 5 (Mt ss >mi ^ os --iffi'tes i she 
5 I traffic channels. The M] N ! i 

u \ ! « iJ:oK a > 1 ( v den t \ 

a k > H > > v 1 < [ *, v 

rate. H - is because each likely rats as om- i ' s " i of the other 

ti s, i ! t < Ml . v < k f s e ' ,1 lit' 

10 i I • > i < s < U V ! ' U 

chvn oSmro rate ,;i , such ss traffic channel intefxkpeorie.ncks, to each 

of the ML rale ok a o - to thereby produce a ,o M s. j better rate 
estimate, 

cJ) d* is. i v e , w /ti, oi\ei <i the 
IS eh >x In Is io > ! s elation can mt&w eornp - > I the 

! cl m ! , f < 1 . - u 

os n ji\ s j ! ! i s <-> > ' ht 

us channels were caosmd.ied. Such a oorapaoson adds leather relevant 
ntt i ioi s. ' x > v> s ? t * s \ s.s.n iavun in 

20 s. » s. i ( ' < ' * t , if 

connection v it.h FIG 4. 

At. a next step 330, one or .more of the likely rates determined at step 320 
v f lt i , s s , i > \p s. pii aot or 

of rates to detecrmne whether to in validate any of i decoded frames (such ^ lite 
25 u< uf H It 'h;0 

Th.an, ah of the decoded frames eonfi.rt.ned as valid in step 330 are 
n?o vluhi » ^ . ^ s < I. s. s v s t s 

I - > l > Of IS), *< !r d d a C f s,i „ 

previous ten 20) te ttrased," that is, such t\ I ed frames s \qi provides 
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\U ' Oi } i - S \ < si i - (. * ! 0 s>i i ^ s 

Exemplary Method Embodiment 

5 

I a - 1 t i s ^< e v , q j 

embodiment \ the present invention, wherein receiver 1 20 receives teverae-link 
tr&Ok channels operating m accordance wuh 1S-95B. Tee principles, embodied in 
exempk?y method 400 also apply to any varteess date ccararrumcahoo system 
1.0 i " ' ^ > , N <s 4 1 \ 

described below , end them a rationale sapportmg the method steps is provided, 
\ js V. s|,i > n an , ilnu { w n \ stis Mm > us 
l < ' Kkl 

Nes t, at a deeigi-i > i 1 FCCH 

15 rate is at bre FCCH full rate. If die likely FCCH rate is at the FCCH fell rate, tho 
bono, in; ltd \ jhb ? 

flow proceeds to a step 415.. 

At ted s < > , s m s's! ! 

s ^ 1 * i Npe! Ms ! ? < i s i J, < < <> teten 

20 \>- l ! f s s u v 

! v i s ! ^ t d \ nbed 

above. There decoded SCCH dames associated > . Ml rates d aero rates are 

n \ O s , M i S . < * > ) 

m , , ! ) e n j. '0 s ! -<$ i I s? j s c 

25 > ! v > n . «" i te 

•m-p ^20 e ss U< a rue I ! ' , ' t-> •< n a - m " i >j 

t v s ' ii I 5 L i. < so te m Is > a i u 5 

u tu St. C H id ats timnte -s n v c > > <. IcTH 

u £ i ? sc o <. n s ! > ; te 1 te } , sf C -> t n 
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> i inland erased SCClaT m ida« j \ i htk 
respective >\ i rates aa h Irs connection wills step 415. 

On the tr-ber a oaa > a 4ei (hi ih , j n d iv\ ! At'n^wo tMhu 
SCO h are at the SCCH fuH rate, then flow proceeds to a step 430 oUre all of 
5 res f f ! es atti erase* 

Decisional Amrlvsis 

i a v. is t i? \ > < t a > . * , < - v by a 

10 t < , , i i , » I i j e > bt.i \ 

atj.ss^ cow devMhvV ;v eov\,hd ev us ^s l ^ ^ ^rL^ nut u-lc\afn 

probabilities. A first relevant, probability F arises when m HX'M frame is 

h i H ' i < i ' > ' ! ! > > t ! v 

Hi s I < j u> 'hi' t V- 

15 af, ! > t ^ a half 

s ! ii I * , he "rate 

rievo? ?\ o ><> enw for a fee rate Iramee. The probability > • J'il rate 

>? s Ki ihax a I ill ft i « ! > rate 

Aia.i iai»"! error for a fail rate frame" ran be \ , > < * Tabic I below. 

20 i a?K ! is t > U v i s > ' ) ,o \ s » t 

1 e < * , , V s p \ v u\ \ sjk * s| ,i ) ! 
Mobile ^ i i«> ( ) (referred i herein as 1 <oa 5 Table 1 tabulates for the 

* t s t i ! f , t ! i ! J ^ O * S 

h s ! * , , , x ^ ; \< , s e u ^ 

25 to ok i-t.'vn a t ^ \, 
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IS 



Kate 


" ! ' < x <> k Detection Error a! 1% FER 
(obtained from IS-98B) 


_ 


RSJFutt 


four 




i.67xi(T s 








1,73x10"* 


2.73x10"* 



b \l n t P n uu ^ > fo v fo res us ibc m> 



5 Tab! I includes \ ; => ; > 

listing pro RS) FCCI < i i > « 

listing error probahiubes for RS2 FCCH Ml rate frames. Tabs- i includes Cbree 
mws respectively correspondrng to half, quarter and , 1 ; rates. The first row 
indicates se probability m hum detecting a :bh rate frame as a half rate 
10 in te s second row indi prooabi! s oneoosl.) 

uv ov a foil rate frame as a quarter rate frame, and so on 

deten <> P for 

* ,\- fo > fo> ' i i 1 u * is :u the 
addition of dm error prohabdbjes, from Table I , of detecting the frame rate as one 

jS '< Vi 1 t i 1 U ! > \ <> si 

detecting ao FCCH frame 'transmitted at the fob rate as other than the fail rate is 
given by: 

F s = 1.67>aO s 4- L41kI0 4 + i.73xi if ' ^ 3.31x10"* 

20 

A hooik f\a ami ; > i t •> s ,L»«ng j > * 

. si V ' X X N i V \, ( >k .'i ii; 4 r ^ As 

eh a >\>, b < i ! <nv is id t-akeb CRC When 

\H ORC pa es t c< \ et 1 "s be ceres I ten- e^me*. \h 



i<) 

!i s^fvoxls ^ re , \ ^ a > si v v , * a 

' i . bo 0 \ N i v <( > s n \ 

"etO"! 5 te5 a\< s N «k ih \ Ss rei\ \« re si i i <. ere are 
corrupted with noise, or when - an . 1 i hrearedaHy a tousled 

5 during trarssniisv^iori fo such ci.rcurnsta.nees, tee re the finite probability P of 
■detecting a valid CRC at receiver 1 20 even though enredd a a , i& being received 
md d; modulated i h x ii ! ! v > ' e< . ■> 5 *■ < Ki rnre^hrea cay 

n > . <\t i> i -> O i - > V I \i 

S s i I 1 ! > > I v I <. <> ii| V Of 

10 c *. , i \ I = ! i a d o* Ores 

dr. i Rs 0^ 1 e > ua s d> <. ^ 

P, x -P c xPr where P 2.4x10** 
therefore P ffE ~ 2 4xtir x M \ M * - 5.%xli)' 5 

15 

f * i C\ v * ! C5 < \ < C > i > 1 

full rate) when n < • data fra-nres arc transmuted at dw Hi ful I rate ander.l.S- 

°*^H > <. < S i< ! > . 1 t I c f ! 

20 1 V ! u i >! i < > b 

example it the had, quarter* a d - 1 - > o t ?ru 57 era: or noaaauend> 
ijbat or hi "5 >! •> 1 f ! i vd 

I v 5 ! OUch 5 < 

duo Ci.a Idas, the de'COi non J, ua.e ui i i .1 -s , o\ v o and that die 

25 H x > t I l s \ > k d 

uaua; RX/H non ' u a > f s ; ^ likely wroag, and therefore 

-< re I a uid 

Untk l i N 0 ! 1 1 1 < ! * i 

oi a Yi \ \ rv < ! n ! < rev l dt i, u ^ 1 a v v o 
30 in validate and erase the fCXVJ J f? e ! han h k & provide such a comsp;.&d frame 
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b* " \ ' <V S^p CS vi , t 0 0< 'd CMHV 

i \ i vdkf o* ;CH dv i i i ( > ! i 

above: Jt ^ ni < a %. < ^ t between aJi of the received traffic dwuel rates, mtd 
e >< s * ! • < s o u 

S. i s < t 1 > N ! v, - 

two SCCHs are at the full-rate. On the other hand when only one SCCH Is 
determined to be C the full rate, a webvaet probabilistic comparison P c (2,4x2 lb 4 ) 
1 C ( < , ^ t ^ 1 s « » C \ 

10 U \ 1 s > ! ! I t K 

pi>>{* t>»U\ osop oi, r, \ v! x < •> s bk v Ok FbTR 

data foneo was transmitted at the FCCH full rate « b was not transmitted at the 
KC'U'ib - c *■> > 1 C> N ,, \ i 1 itCh n'fi'o 

ftodei m bv'u < ! < ... 

15 to » > * i < 1 - 

1 h u f o ti the ' > * j j whet; C f CCE rate is not mil 

rate and only one SCCB is full rate, the SCCH frame b invalidated/erased while 
the FCCH data frame s assumed valid sorl provided to the next processing stage. 
C y , f > ( , m . k ^* * C 

20 v. t j J t ' i , ^ ! t > < \ 1 * I bl 1 

! 1 * s i U< m i v. f x u< >sk > HG m 
<v i < ^ ^ N o \o i 

1 <u , ^ It 0 l U 5 ! < d ! U ' f 

i ' k w A t i e- \ s u"^u 

25 C u , ! * i o 1 * s> i ' > i 

ihdiBivmttMi'to o.p id' ! ! u ? 

t pKte i i t . ! <■ i- 1 kC\ 

o „\ *b> c c ^ i ' * k n % t . > > » * v v>v^e\din 
dor >' f 1 
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i\u ^ ^ i m i H, tK <n . c sec. 

r.ieoi dot i I <te 3 S< i h: rate (that .is the SO H e > ai 

i i \< i m < ^ s, j , mi , ov a r 1 ^ x 

Q \ *' UO ' « " « T N > S O 4 

5 < . 1 <!'!<><. S < ! . J >J i> ! 

5 I 

During interval 5 10 while the FCCH is s one usfy determined to be it 

tlu h\ H ! i . > i. ' v 0 s K Ca v 

k,\ ' t ii i < | s < < v< im 1 h wed 

10 ' h I \ f i . i ! > < t 1 k^MOd 

K ul s > f v - t >f k * > St' Cl 1 > \ ae ♦ jr>o 

1 ! , ' \ I f < i < ' i 1 > \ , a •> , 

' i f < 1 it < * i i^ors* >n 

accordance: with method 400 when up to four SCO I arc assigned and recei ved at 
15 recei ver 120. 'The legend or key for im.&r prating Tabic 2 is as follows: 
F ••• f uU Rate; and 

i * Ha Balfarl 
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( < ! 5 it ! , i U! ^a X ! <. i i 

00!T>\ ' T i *H \ O ■, s > s t 

nnemans the bellow * v > s i 

.5 v. > ' $ N i v. ^ t \ s\2 < 

<> i t j i < s < v - " on nsav be 

i j piers emedte cot v u > t «. a * ro 

An example of such a computer system 600 is shown in FK1 b. m Ik 
10 ' . i ivm^ \ 

im > > ! > > k «, > * » » v n v en t, 

i'a." , -,\ ^ , > , I i ! < U ^ ■ ik V)1 io a 

, eeuueuea shoa Inftastmcture 606 (for . v\?vk\ a bus or rsetwork}. Various 
software implerrseetadona am described io tenses of this exemplary computer 
IS svvtuii A;tcn vdr.'-oi < > eh 

m the relevant arbhow torrnperoear the nweaooa s > < , computer systems 
Vorcoi ler archi 

Compiler system -■ < also oPudes a roars; mercery 60S6 preferably 
i a, o-) , v * ? x ^ $ d . o ! M«> 

20 1 < x -> ' ' 1 < < \ > <h k ev > P 

lh t t t * ! O ,1 ' i< t ^ t 

oi k e, an op ^ i ; ' > > 

reeds from and/or wnies io a renewable storage unit < < \ i well known matmer. 

ap. opu_ 

25 disk, eve. -which is read by and written io by waeovabte storage dove 014. As will 
>pn I the ? < - v < i mcl i < ! 
storage medium having stored therein computer software audi or data. 

lad > Lr momoi-ybP^earo < kmc b 

smuku n c-aosicaoUiO'vung computer pm<e a; e * e:v i U 5 d;d 
30 seu-n o< a>afe< >-?e > oi ^ ~ % J< be oitomp- * * 
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40 W> > < ^ K f -W i -0'- « " W ^ ' s 01 \ ! > S i i \ 'ik i 

(NWM s < > ' s< ! b< 4 % 5 n Pi<CM ! 

associated socket and other > no id o storage onks 622 and w>wwiww 620 
5 which allow software and data to he transferred from the rer-iovable storage una 
- ' w t> : \ ro u u 

< < > if < system 600 may < iaahoie ( * a \ aiterdwe 624, 
> i i ! ) la i 624 adows software and data to be traiwterred between 

nynsyi i jwsk'-o OpO d i U < v I v 5 0 ! tftis 

10 illil.f , «lM > <; * < ! < i ^ > ' * S v - < ! ] 1 

card), a cornnaancadons port, a PCMCIA wot and card, , Software and data 

I i ' ! 1 II J i> V s 1 

may be electronic, electromagnetic optica) or other signals capable of being 
aver d bt f ! < < - 1 Aei I s v n \ > <<v m 

15 , l < 1 ^ * <. > i ' ! 

path 626 carries signals 622 and now be nwpieewmed using wire or : a» fiber 
optics, a phone line, a eebolar phone I an RF link and other v< wcnmwaumw 
channels, 

i l k \ > i ^ op u i 

20 - ^ i sod v v v 2 ! < f < k - ) 

dnveh.t dibs - I d i t 1 aal signals 62 8. Tbesi 

i < < ,g >NM! 

600, 

Computer programs (also caHed compeer control logic? are stored 

25 ^' - >a • w and o? ceeoj dw > s a t < •,<<)! 

<. v t \ $ i mk <^ s , < •> a t "> 

^e ifed aaihieiheco iputer ?n m&\ »' do otsooas 

nv6 C; s' o > i > i ! | - n v v a ish 

f, UCk N< 4 v O ' f v 1 \ i >V W v S T 

30 x cord \ ich on < te pros s v esc - rollers f thi mipui 
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s\;oerv f* 1 > r >^ \ r > > >v s ' ^ * ! i \emn< 
rnepnw sOsf. ! ti ^ v v t S s f o o , ■> ; t 

n v >, o > ■ < > ^ i > < < n 

! rh > <aeuch mimm,! > < j r terser* 

S 600 using removable storage drive 614, hard drive 012 or eororounicatious 
3 fdvl 

' -< > s I ! ^< t t i •* j > u ! , )V ; v t ■> 1 

p' n '! i 1 >! t * < ' < a s v u <■ v\l j 

M < M , , >> h > , < ) , u > , i t )V 

10 s J > X ! S * f > i ' ' K I O 

persons skilled in the relevant srt(s). 

Wade various embodiments of the present m venttoo have been described 
above, it shoe lb do understood that they have been presented by way of example, 
siu 1 idii'iOuor itrud^eapp * tupe > >K - • o n 1 < b o 

.15 K * i ! i ! >^ i 

the spirit and scope of the inversion, 

The present in vendoa has been described above with the aid of fitacltoiml 
budding blocks dlusuohng the performance of specified Junctions; mid 

^ , ■- - 1 > * i <v ' ' > I i 1 ' V» . 

20 " 1 k \ > v . <.i > 1 a 

! •, a v. ^ i' \ > - i > \ \ , p 

u ^ \ ^ m ! ' i v \1art *i - him 

within the scope and spirit of the claimed invention. One skilled us the art oab 

uCWhO 1 \ U U- H 5 ^ i f a - ^ - . vk 

25 ( 1 i * t !! > j 1 ! < i 

; > < \ > > i. a ? » 1 h 

iK» < ')) 1 if b(C , U „ i„ "M S S > <.i S v . , * I I'f KlvC 

An o < ( ooi ^ < ! < ! , ! > i ran. ih 

s cms 
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What is Claimed is: 



i ! < i ! i ! i « U >. « > 

t omnw i transmitted froso a 

' - sedth , <. n > x - 

snaps of: 

a. < s o 

b. < < , ' > i 1 ! «. o 

channels; 

c. ! < • > i - h \ ^ viv. > n r Ht ,>k 

assigned channels; and 
(1 , ^ o t all of the likely data nates to , o snv w or 
more Maximum likelihood (ML) . data rates each 
corresponding to a likely data rate. 

The method of claim .1 , further composing the step of 

a. » i , > s 1 > !' ] < 

•>rk O" ! i x> n v v i , % v 5 ai a 

cosswpoo Ml. d.aa tote of tta one ot he omit pi 
ssigoed i ! not raa 



1 \ >, « > » ■> ii . t , > n < < ». < 

2 v > v. i -a 5 „ > < „ t 

';i o\ k f 0 > t , ; the 

4 kndanvona : M aad 

wherein data can be transmitted at a second c s < N on the 

& ^nppL nes : ! 1 i < > , a i 1 j u 

r v >>a a ; i ; J channel, and 



WO itt/iX&ma 



% ■■■■■ whesehs I;, is more hkeiv than aot that data is being transmitted 

I > 1 f v * *w ; i ^ i of 

10 M ! f if f N v i 

u olh< n i ? „ > i ^ 

1,2 demt < > » < I \\i u v a t ^ 

when 

14 a> i 

equal to the first data rate, and 

16 b) ^ i << a! . . - :! >M 

! , < l< f 5 ! S \ 

4. Use method . 1 ■< 3. wherein . maided; assigned channels 
;2: collectively 'u ti an .IS-95B reverse-link traffic t f mi<i«( 

» >, > - < 
4 * i \ ra u> tesou s \ - . i 

rate, 

6 the 1 ) d ' u ( i) >i x n i ami erasn^ 

! >< v ! 5 C Pi giU'«U?\ 

1 sepplemeetai channels when 

a) the randan i > ( > > , 
H) , ! i <! v ; i i i 

b) ^ > 1 > I 
12 ■ ■ , i > > t 

5. !Ki' h» , v > I i! t' ( > e 'wn g ! 

7 n nt iid ; v k n » i 

6. The method of claim L wherein the multiple assignee channels 

2 Tchad c 'a ! , *,>-<w> - g ffi kc L,v.c,!!\U:c 
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< £ m < a < ^ ! f M 

4 fandamenial ehanne.h and 

wherein data can be i< a f u i v at a second non -zero dam rate oft 

6 * t < ! < < > f ^ a s 00 i i m 

!!><<,<!» <> i > j 

5 ' O* ' i > * ' < ! ! ^ < v., ( OS s 

transmitted and that data is not being transmitted at via e first data rata on 
10 x - ! 1 > - ^ > a v ( 

f. , * i ' ; ! 

dsmodnlated and i > d data asooenaed wan each of the phioidoy of 

14 snaownLi Mu'fs'.i 

a) t t s 

M : equal to the first data rate , and 

!>) ! w> no a a a > m *\ - « - < < \ a a 

15 uludt dan oi oa \\ a t voe.ooa.nsue 



7. !i " a- ! ! an >.ar isa , a * uv: !~anna d on the 
2 a signed > > i a l unes, and 

•a le , a ,o < N > 1 - " - 

4 > i U i i ! < data 

Oauvw ad 

# e-tnk ; > ! > o > I ! da- 

is v:h a' ed dat f ft mat 



to I ho avd"od >'i d > 
2 no ah , v , i u > k >k 

frames; and 

4 generating a signal quality signal indicative of a i 
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9, tc n i-frvd >s Jt'i > \ diewdw 

lfg Ch< a <wh f Sain whes ^Citcht UicUnta! unos includes a 
Cyclic V < ' <t Code (CRCg and wherein the generating step 
- top wes at least ;o oi 

generating a €RC for each of the decoded data frames; are! 
gerwrahng a. Syrahed Error Rate (SER) for each o! the decoded 
data frames. 

00 t ! f < * I !' > ^ d I 1 i 

\ is 1 data rate of each of die data frames a each of the multiple 
i ' . d^ t > * * ; & on 

such of the decoded data frames. 

12'. s > W ) v ! ( <£ - 

u>ui)i v system in which data is ttmsm\Vt&d by a wireless 

t . vi- > > ! t a t 1 - u > > -) 

receiving means for receiving the maiupie assigned * a 

> > d w and decoding each of the onddpie assigned . kw 

O ! S ! * 1 « « 

nodhpie assigned channels; and 

v cs < v ^ w < I ?a ma, 

determine a maximum likelihood combination of data rates. 

13. I 1 > las o 12, wherein the maximum like ihood 

cmbwwtnnra J ^ ac « 1 > aovvUtm 
rate co ach said lik&h da t w ~pa us 

further eoinpftst.ng 
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m 

mv:mdmng means for in validating data aasoerated wnh one of the 

6 , ) < ! d !Y ''0> ^ i < k i t ' 

' K > " V V. 1 id ^Oii'lM I 
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